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PLOTS
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1 I NASA 1 48 90 B Basic data
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2 85 A Reynolds No.variatior

2 87 A

3 1.65 91 B Basic data
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I 105• 104
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PLOTS (Cont'd)
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Plot Configu- Math Run
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3H NASA 8.0 22 B
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31
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4H 3 A Reynolds No. variation
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12

24
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removed

* 27
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PLOTS (Cor_t'd ','

IIII I I Irw '_ . ' _ '_- , "_

Coeffi-
Piot Configu- M>ach Run

cients PurposeNo. ration No. No.
plotted

6H JPL 8.0 13 B

7H 15 A ReTnolds No. variation

16I
19

/

2O i

'- 8H ,}4 #! Notched ,_ire trip

i

Plottin__ Schedule: A = CA, CN, "_,..mcg - O.4L

Plottin_ Schedule: B - CA, C N, {Cm<:;_ = 0.4l, 0.52), r' F, L

Note: Plot Series 1 through 22 are for Te_t 2_J-,_5_ o Plc, t 5 <,_ 1H

L_ through 8H are for Test 21-60.
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I. INTRODUCTION
i

4-

k
__: Wind--tunnel Tests 20-455 and 21-60 were _ests of two, proposed, JPL

jI

_ Mariner B e_,trycapsules. Tb_ prime purpose e_ the tests was to obtain staticJ
;i
V

: stabilitydata for the two configurations at angle re attack from 0 to 180 deg.
4

_ In addition, _he effects of Mach number and Reynolds-numb., variation and the

effect3 of sting siz_ and position were also investigated.

4

, TI:_ approximate aerodynamic parameters for test WT _,u-_o_'_'__=_ were:

._ Mach No. from 1.48 to 4.54, R ,'olds No./in. from 0.043 x 106 to 0_487 x

lC g, and dynamic pressures fr-- .... .. 34 to 8.49 psi. '_r'he parameters for test

: WT 21-60 were: Math No. frcm 6.0 to 8, 0; Reynolds No./in. from a. 021 x

106 to 0. I04 x 106; and dynamic pressures from 0.36 to 2.46 psi. 3'he test*

variables-and-ranges were angles of attack from 0 to 180 deg, and angles of

roll of 0 and 180 deg.

I The model configuration was a low, fineness-ratio blunt Lody composed

o_ sphe'zical nose, a tc_u_ fairing section, a cone-frustum mid-section, and

a conical tail. Force,,: and moments were sensed by a six-component, Task,

water-cooled, internal, strain-gage balance.

Tests WT 20-455 and WT 21-60 were conducted at the Je Propulsion

Laboratory (JPL) during the periods from April 24 through 27, and,May 2
!

through 5, 1961, respectively.
¢

• .... bY,he ne_atio t Report are defined in the Nomencl.ature. ::

" 1 "
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II. MODFL DESCRIPTION

Two basic co'.ffigurations were tested: the "NASA': configuration with

a nose spherical radius of 0. 544 diameters'-, and the "JPL" configuration with

_. r.ose spherical radius of 0.7735 diameters*. The main body, into which both

of these noses fared, consisted of a 10-deg (half-angle} cone-frustum and a

50-deg (hag-angle) co_meal tail. Two mcdel sizes were employed for the test

program- 2.5-in. -diameter* models for Mach 3• 01 and below; and 4-in.-

diameter* models for Mach 3.01 and above. The 4-ino -diameter models are

shown in Fig. 1. Part of the tail was removed fer a phase of the test program

and is indicated by the dashed line. In order to obtain a full 180-deg angle of

attack (in the Mach 3.01,and above, range}, a set ef five models at nominal

. model angles of attack in increments of 45-deg were constructed. In the lowerL

Mach range, models were constructed at aDgles of attack of 0 and 25 deg.

III. WIND TUNNEL AND INSTRUMENTATION

Reference 1 describes the construction and operating conditions of both

: supersonic-and hypersonic wind tunnels• The wind tunnels have nominal, test-

_,_ _ection sizao of 20 and 21 in• 2, respectively, and Mach ranges from _._.3 to
.u .

5, 6 and 4. 1 to 11 Both wind tunnels have flexible-plate nozzles and operate

_:_'_: with continuous flow. Table 1 presents representative values of the test-section
1

_: - llow parameters for' the Mach numbers at which this test was conducted.

_ • _meter corresponding io the maxium cross-sectional area,

1966081123-011
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2

• "x-component, i_,ternal, strain-gags balance was used to measure

i

force-and-moment data.

3_

"_ IV. TEST PROCEDURE

Prior to actual test operations, measurements were made to determine

the position of the model, the deflection constants, and %he balance tares.

During the test, data points were obtained at successive values of angle of

attack. These data points w_,'e plotted vs angle of attack, and any data which
i

appeared questionable were checked before the conclusion of the run. At least

one data point was ch=cked even if all data appeared correct. A series of

schlieren photographs at Macn 4. 54, covering the entire angle-of-attack range

of 0 to 180 deg, are presented in Fig. 2.

: V. DATA REDUCTION

The force-and-moment data were reduced to dimensionless coefficients

as indicated below:

force
force coefficient "

qX
moment

moment coefficient --
qAd

where

q = free-stream dynamic pressure (psi)

A = reference area = 4.91 in.2 and 12.57 in. 2

for the 2.5-in. -and 4-in.-_'tmeter models, respectively
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d = reference lengLh (maximum diameter) = 2.5 in.

and 4.0 in. for the appropriate model series

The moments were calculated for several F,:intsalong the body center-

line corresponding to percentages of the totallength. Moments measured about

0.4_ and O.54* from the nose are presented in thi3 Report.

Tl_e coefficientswere obtained on a digitalcomputer by a standardized

series of formulae as indicated in Ref. 2. The repeatabilityof the coefficient

data is indicated in Table 2.

The coefficientsare defined in the Nomenclature, and the coefficient

sign conventions are shown in Fig. 3.

" VI. RESULTS

o

The results of this test have been reduced to dimensionless coefficients

and are presented in Plot Series 1 through 22 for Test WT 20-455 and 1H

through 8H for Test WT 21-60.

Included in this presentation, besides the basic data obtained by

variations of Mach number and Reynolds number, are data which show the

effects of grit on the nose, enlargement of the sting from its nominal size, and

removal of a portion of the tail cone. No attempt was made in this Report to

interpret the results.

- lii I I L_-- : I

• *Total length of model

1966081123-013
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.t

NOMENCLATURE

"d

; General

A reference area corresponding to _,_ximum body diameter d

C( ) dimensionless aerodynamic coefficient; subscripts are as
follows: A, axial force; D, drag force; L, lift force;

i N, normal force; m, pitching moment {see Fig, 3, Sign
Conventions)

I

; d m_.ximum body diameter

1Vf Mach number

-' = Pt wind-tunnel stagnation pressure, cm Hg

T t wind-tunael stagnation temperat_dre, °F
}

Re( ) Reynolds numbek'; subscripts 1 and 2 denote before and after the
normal shock (see Plots)

a angle of attack, deg (see Fig. 3, Sign Conventions)

a M angle from sting axis to model axis, positive nose up

total length of model

-5-
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Table 1, Typical aerodynamic parameters

Mach Number

Parameter f 1
1.48 1.65 1.82 2.21 3.01 4.54 6.0 ] 8.0

_ I
I !

Static pressure 3. 991 3. 4651 3. 074 2. 487 9.64?i o. 209 0.047 0.046

I

Stagnation pressure [4.252 15.793 18.104 26.964 24.075 63.558 74.151'450.684
(psm)

Dynamic pressure 6.127 6.579 7. 099! 8.494 4.098 3.010 1,183 2,0o8
(psi.) i

i

Reynolds number 0.345 0.366 0.398 0.493 o. 293 0.333 0,118 0.164

(per in. x 10-6} I

: Table 2. Coefficient repeatability
a •

Coefficient
Mach

No. CN CA Crr 1 CL CD
I

I. 48 0. 0034 0. 0030 0. 0007 0.0038 0. 0029

1.65 0. 0014 0. 0013 0.0002 0. 0013 0.0012

I. 82 0. 0010 0. 0008 0.0003 0.0010 0.00n8

2.21 0. 0008 0. 0019 0. 0010 0.0005 0.001_

3.01 0. 0014 0. 0022 0. 000[ 0. 0013 0.0022

4.54 0.0008 0. 0010 0. 0050 0.0007 0..0011

6.00 0.0021 0.0034 0.0010 0.0020 0. 0037

8, 00 0.002 0, 0025 0, 0016 0.0022 0.0029

1 t

_I - 7 -
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3.094 R

0.40 R-X

• _ _.ooo4.675

• Fig. 1. Model configurations

-8-

1966081123-017





JPL WT 20-455

CN

lJ =
CD Crn

cA &

NOTE: Arrows indicate positive

directions of attitude angles
forces, and moments.

! , Fig. 3. Sign conventions

L

- 10-
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